This study evaluated the prevalence of protein energy malnutrition (PEM) in children under five years (n = 52), in three randomly selected, State operated foster care institutions in Sri Lanka. The prevalence of PEM, was (51.9%), underweight (63.5%) and wasting (25.0%) was found to be considerably higher than the national prevalence (13.5%, 29.4%, 14.0%, respectively). Based on this preliminary evidence, it is recommended that a study representative of all institutionalised children in both State and private facilities be conducted to identify deficiencies and recommend improvements to institutional care in Sri Lanka.
Home in Galle were randomly selected from among eight State Receiving Homes. Informed consent for the study was obtained in writing from the Commissioner of the Department of Probation and Child Care Services, respective Provincial Commissioners of the Department, and from matrons of each institution before evaluating children. The combined occupancy of the three institutions was 103 children of all ages (n = 21, 36, 46, respectively). Children were recruited if they possessed a government issued birth certificate or Child Health and Development Record (CHDR), and were between 3 and 60 months of age, and not physically disabled. Of the 103 children, 77 were under five, of whom 52 (n = 12, 13, 27, respectively) satisfied the other selection criteria and were recruited.
Recruited children were weighed on a UNICEF electronic scale with 100 g accuracy. Recumbent length for those <24 months, and height for those >25 months was measured for each child by two individuals using a standard technique, with a UNICEF height board with 0.1 cm accuracy [3] . Besides anthropometric data, age, and sex, data on date of admission, and birth weight from the CHDR if available, were collected. The duration of parental care and breastfeeding could not be recorded due to unreliable family histories.
Anthropometric analyses, viz., length-or height-forage, weight-for-age, and weight-for-height Z-scores were performed with EpiInfo v.3.2.2, based on the 1978 NCHS/WHO growth reference [4] . Determining the degree of stunting, underweight and wasting followed the WHO classification, where ≤2 to −3 Z-scores was considered moderate, and ≤3 Z-scores was considered severe for each indicator. Stratified analysis was performed to determine prevalence by age group, sex, birthweight (low or appropriate birthweight), and duration of institutionalisation. Additionally, matrons were administered a questionnaire to determine the number of care givers, nutrition provided to infants under two years, health care and nutritional monitoring, access to formal education, and frequency of inspection visits from the Department of Probation and Child Care Services.
Results
Recruited children ranged from 3.9 to 57. Table 1, and Table 2 shows prevalence when stratified. The prevalence of these indicators in institutionalised children is above the respective national prevalence, as shown in Table 3 . Further, children institutionalised for over 12 months were worse off (stunted = 66.7%, underweight = 85.7%, wasted = 28.6%) than those institutionalised for 12 months or less (stunted = 41.9%, underweight = 48.4%, wasted = 22.6%). (Table 2 ) Birthweight information was available for 78.8% (n = 41) of children, of whom 21 had low birthweight (LBW) (< 2500 g) and 20 had appropriate birthweight. Gestational age, including incidence of preterm birth, could not be determined reliably.
The children:care giver ratio of the institutions was 5:1 on average (3.5:1 at Prajapathi, 5:1 at Tikiri Sevana, 6.5:1 at Ruhunu), based on information reported by matrons. At all three institutions, matrons reported the on-demand provision of Nestlé Lactogen 1 formula for infants under 6 months and Nestlé Lactogen 2 formula for those 6-24 months. Pre-school facilities were not provided at Prajapathi, though both Tikiri Sevana and Ruhunu did have such facilities. Only children at Tikiri Sevana had regular health and nutritional monitoring, performed by an a physician. At Prajapathi and Ruhunu, contact with health care providers was limited to when children presented with symptoms warranting a clinic visit. Frequency of inspections by the Department of Probation and Child Care Services was reported as being weekly at Ruhuna, monthly at Tikiri Sevana, and biannual at Prajapathi.
Discussion
The growth and development of institutionalised children is lower than the attainments of their mothered peers in household environments, largely due to the lower quality of care, lack of primary attachment figures (parents, guardian) and often, traumatic histories of the children [5, 6, 7, 8] . Gestational and peri/neonatal factors can also be contributory, given that the social contexts that lead these children to institutionalisation often imply extreme poverty, unwanted pregnancy and so on. Hence, foster care institutions, already resource limited, are often challenged with optimising growth and development of already biologically and psychosocially deprived children.
Low birthweight, most likely due to intrauterine growth retardation (IUGR), is a potent contributor to suboptimal growth [9] . Among the children with known birthweights, 51.2% (47.4% of females, 55.6% of males) had LBW, while the National prevalence is 17% [10] . IUGR infants have been shown to never completely catch up to the growth trajectories of their non-IUGR peers, especially in non-conducive postnatal environments. It was found in my study that stunting prevalence was 81% in children with LBW, compared to 40% in those with appropriate birthweight (Table 2 ) [11] . The non-conduciveness of these institutional environments is evidenced by the finding that acute PEM (wasting) was prevalent in 28.6% of children who had been institutionalised for over 12 months (Table 2 ). This finding that children continue to be acutely malnourished during institutionalisation strongly implicates the institutional environment.
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Ceylon Medical Journal Though inadequately studied here, care provision is an exceptionally important consideration when evaluating foster care institutions. Care is considered an underlying determinant of child malnutrition, on par with food insecurity and poor health services or unhealthy environment [12, 13] . It is also one of the most subjectively palpable deficiencies of institutions. Institutional care has been implicated extensively in studies that demonstrate growth and development improvements of children when transferred to adoptive homes [14, 15] . However, institutionalisation does not necessarily preclude provision of optimal care, provided adequate numbers of care givers and emphases on comprehensive care and emotional attachment.
Despite the obstacles faced by children in such institutions, a number of strategies to at least partially ameliorate sub-par growth and development have been demonstrated. For example, it has been shown that reversing IUGR-mediated stunting is most efficacious if relevant interventions are initiated before children are 24 months of age [16] . For all children, providing the best possible nutritional, health, psychological and social environment is paramount. Environmental interventions include improving nutritional quality, emphasis on care via structured play and physical activity, frequent and effective social, emotional, and cognitive interactions between children and caregivers, regular health/nutritional monitoring, and provision of formal education [6, 7, 17] . The institutions studied here did not demonstrate systematic and uniform incorporation of such vital environmental factors into the institutional atmosphere.
This study shows the urgency to improve the nutritional status of children in the studied foster care institutions. Given that these nutritional characteristics are likely reflected in children in other foster care institutions in Sri Lanka, a nationally representative survey of the prevalence of nutritional deficiencies, together with evaluation of psychological development and quality of care in institutions should be conducted. The provision of State sponsored and State regulated institutional care to abused, vulnerable, and at-risk children is invaluable, especially in the aftermath of the tsunami disaster which left an estimated 1000 children in destitution [1] . Providing such children a foothold to productive adulthoods through a relatively optimal childhood should be an overarching goal of such care, especially when institutions are not merely 'transit shelters', but medium-to-long term homes. The generation of a wholesome environment encompassing appropriate nutrition, care, access to health services and basic education, is critical to maximising the human capital of these children.
